This Page is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

- ILLEGIBLE TEXT 

• SKEWED/SLANTED' IMAGES 

• COLORED I'f IOTOS 

• BLACK OR VERY' BLACK AMI) WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
image Problem Mailbox. 



SearchijigyPAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 10-083801 
(43)Date of publication of application : 31.03.1998 

(51)lnt.CI. H01M 2/02 

(21 Application number : 08-236216 (71 Applicant : TOSHIBA BATTERY CO LTD 

(22)Date of filing : 06.09.1996 (72)lnventor : OKAYAMA TEIJI 

IIZUKAKAZUO 



(54) ALKALINE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alkaline battery 
whose properties are not deteriorated during a long time 
storage by improving a container of the alkaline battery. 
SOLUTION: In an alkaline battery produced by filling a 
bottomed cylindrical metal can, which works also as a cathode 
terminal, with an electricity generating element, a metal can 
manufactured by the following steps is used as the metal can: 
forming a nickel-iron diffused layer 12 and a nickel-tin alloy 
layer 13 successively in the side, which becomes the inner face 
of a can, of a cold rolled steel sheet base, forming a nickel-iron 
diffused layer 10 in the side, which becomes the outer face of 
the can, press-drawing the resultant steel sheet into a bottomed 
cylindrical can, and then forming a conductive layer 14 mainly 
consisting of graphite on the nickel-tin alloy layer 13 in the can 
inner face side. Consequently, a battery whose properties are not deteriorated can be manufactured 
and especially, the battery is more efficient in the case the graphite addition ratio to the cathode 
active mix is controlled to be 8% or less for high capacity. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an alkaline cell. 
[0002] 

[Description of the Prior Art] After carrying out drawing processing of that by which the positive-electrode 
container performed nickel plating to both sides of a steel plate beforehand conventionally while the use of 
super-heavy loading, such as portable AV equipments, such as a notebook sized personal computer, a CD 
player, MD player, and a liquid crystal television, and a cellular phone, and heavy loading had been required of 
the latest alkaline cell or carrying out spinning only with a steel plate, the electric conduction film which* 
performs nickel plating and makes a graphite a principal component at an inside, respectively is formed. 
[0003] Since a crack will be produced on a nickel-plating front face and iron natural complexion will be 
exposed to it if drawing processing is carried out to a container when nickel plating is beforehand performed to 
a steel plate, contact resistance goes up compared with the conditions which the surface area of nickel plating 
decreases, therefore are altogether covered by nickel plating. Moreover, although nickel plating is performed to 
a superficies side when it extracts only with a steel plate and nickel plating is performed later, plating is 
attached to an inside side and the surroundings are bad. For example, if nickel plating is performed to a 
superficies side by the thickness of 3 micrometers, an inside side will become the thickness of about 0.5 
micrometers, for this reason, a positive electrode - contact to a mixture is bad, contact resistance becomes high, 
a short-circuit current falls, in long-term storage, degradation of a performance is caused and the yield of 
hydrogen gas also increases In order to solve these troubles, the electric conduction film which makes a graphite 
a principal component is formed in the positive-electrode container inside. 
[0004] 

[Problem(s) to be Solved by the Invention] However, these cures are insufficient and it is necessary to improve 
further for the use of super-heavy loading mentioned above, especially - a high-capacity-izing sake — a positive 
electrode — a mixture — the case where the inner rate of graphite addition is made into 8% or less -- a can inside 
and a positive electrode ~ since contact resistance with a mixture becomes high, the need of improving further 
is high 

[0005] this invention coped with the above-mentioned problem, was made, adds improvement about the 
container of an alkaline cell, and aims at offering the alkaline cell which does not produce performance 
degradation in long-term storage. 
[0006] 

[Means for Solving the Problem] In this invention, the following improvement was added to the container of an 
alkaline cell, and the above-mentioned purpose was attained. Namely, this invention is set to the alkaline cell 
which inner-* *(ed) the power generation element in the metal can of the closed-end cylindrical shape which 
serves as a positive-electrode terminal. As the above-mentioned metal can, a nickel-iron diffusion layer and a 
nickel-tin alloy layer are given to the side which becomes the can inside of a cold-rolled-steel-plate material 
base one by one. After giving a nickel-iron diffusion layer to the side which becomes can superficies and 
carrying out drawing processing of this at the shape of a closed-end cylindrical can, it is characterized by using 
the thing in which the electric conduction film which makes a graphite a principal component was formed on 
the nickel-tin alloy layer by the side of a can inside. 

[0007] As described above, a stiff surface of metal is obtained very much by having given the nickel-tin alloy 
layer on it further with the nickel-iron diffusion layer on the steel plate base, a crack with a surface nickel-tin 
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alloy layer very fine to a stiff sake at the time of drawing processing — generating — a fine uneven side - 
constituting — a positive electrode — it contributes to the improvement in contact with a mixture Moreover, 
since a nickel-iron diffusion layer is further under the nickel-tin alloy layer which the crack generated, the 
natural complexion of a steel plate is not exposed. Therefore, contact resistance is large, with a bird clapper, 
there is nothing and improvement in a short-circuit current can be aimed at. 

[0008] Moreover, by this invention, although there are a fall of open circuit voltage and generating of hydrogen 
gas and it becomes a cell property top problem because the dissolution of the tin in an alloy layer takes place 
when the nickel-tin alloy layer is exposed, since the electric conduction film which makes a graphite a principal 
component is formed in the portion which the electrolytic solution of a positive-electrode container inside 
contacts, the dissolution of tin is prevented, the fall of open circuit voltage is prevented, and a short-circuit 
current improves further. 

[0009] Moreover, since the superficies of the can which is a terminal-cum-the container which inner-** a power 
generation element are being worn by the nickel-iron diffusion layer, compared with the usual nickel plating, 
contact resistance is low, and a nickel-iron diffusion layer also has the merit that a blemish cannot be attached 
very easily for a stiff reason. 
[0010] 

[Embodiments of the Invention] Hereafter, drawing explains the example in detail. Drawing 1 is the cross 
section of the JIS LR6 type (single 3 type) alkaline cell which is one example of this invention. Moreover, 
drawing 2 is drawing showing the cross-section structure of the metal can 1 of the alkaline cell of drawing 1 . 
[001 1] the metal can of the closed-end cylindrical shape to which 1 serves as a positive-electrode terminal in 
drawing 1 , and 2 « a positive electrode ~ a mixture and 3 — for a negative-electrode current collection rod and 
6, as for a ring-like metal plate and 8, an insulating gasket and 7 are [ separator and 4 / a gel negative electrode 
and 5 / a metal obturation board and 9 ] label jackets Moreover, in drawing 2 , 10 is an electric conduction 
membrane layer to which in a steel plate and 12 a nickel-iron diffusion layer and 13 make a graphite as a nickel- 
tin alloy layer, and 14 makes [ a nickel-iron diffusion layer and 1 1 ] it a principal component. 
[0012] The metal can 1 which is a terminal-cum-the container of the cell of drawing 1 is manufactured as 
follows, and serves as composition as shown in drawing 2 . That is, the cold-rolled-steel-plate material 1 1 is 
processed with plating processing, heat treatment, etc., the nickel-iron diffusion layer 12 and the nickel-tin alloy 
layer 13 are formed in the direction which is on the inside side of a container, and the nickel-iron diffusion layer 
10 is formed in a superficies side. Thus, drawing processing of what was formed is carried out at the cylindrical 
shape of an owner bottom, and the electric conduction film which makes a graphite a principal component is 
formed in the portion except the part which touches the gasket of opening at an inside after processing it in the 
shape of [ of a closed-end cylindrical shape ] a can. The method of application of an electric conduction film 
dilutes the conductive coating material which makes a graphite a principal component with low-boiling point 
organic solvents, such as a methyl ethyl ketone (MEK), and applies it to a metal-can inside in the shape of a fog 
from a spray gun. The portion which touches the gasket of metal-can opening is made not to be applied. After 
applying conductive coating material with a spray gun, a solvent is evaporated with a dryer. The thickness of 
the remaining electric conduction film has desirable about 1-10 micrometers. 

[0013] the positive electrode which carried out pressing to the shape of a cylinder into this metal can 1 ~ it fills 
up with the mixture 2 a positive electrode — a mixture 2 mixes the manganese dioxide powder and a graphite 
powder, contains this in a metal can 1, and it carries out pressing to the shape of a hollow cylinder by the 
predetermined pressure a high-capacity-izing of service capacity sake — a positive electrode — the rate of 
graphite addition in a mixture 2 ([graphite-powder weight] /[a manganese dioxide weight + graphite-powder 
weight]) was made into 8% moreover, a positive electrode - the centrum of a mixture 2 is filled up with the gel 
negative electrode 4 through the separator 3 of the shape of a closed-end cylinder which consists of a nonwoven 
fabric of an acetalization vinylon In the gel negative electrode 4, the negative-electrode current collection rod 5 
made from brass is inserted so that the upper-limit section may be projected from the gel negative electrode 4. 
The insulating gasket 6 which becomes the lobe peripheral face of the negative-electrode current collection rod 
5 and the up inner skin of a metal can 1 from double annular polyamide resin is arranged. Moreover, the ring- 
like metal plate 7 is arranged between the double annular sections of a gasket 6, and it is arranged by the metal 
plate 7 so that the metal obturation board 8 of a hat form which serves as a negative-electrode terminal may 
contact the head of the current collection rod 5. And the seal mouth of the inside of a metal can 1 is carried out 
with the gasket 6 and the metal obturation board 8 by making the opening edge of a metal can 1 crooked in the 
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inner direction. 

[0014] (Example 1 of comparison) Except not forming the electric conduction film which considers as a 
terminal-cum-the container which inner-** a power generation element, and makes a graphite a principal 
component at an inside, the same can as an example was used and the JIS LR6 type (single 3 type) alkaline cell 
was assembled like the example. 

[0015] (Example 2 of comparison) Drawing processing of what considered as a terminal-cum-the container 
which inner-** a power generation element, performed nickel plating to the inside side of cold-rolled- steel -plate 
material beforehand, and performed nickel plating also to the superficies side was carried out at the shape of a 
can of a closed-end cylindrical shape, and the can in which the electric conduction film which makes a graphite 
a principal component was formed was further used for the inside. The JIS LR6 type (single 3 type) alkaline cell 
was assembled like the example except it. 

[0016] (Example 3 of comparison) After considering as a terminal-cum-the container which inner-** a power 
generation element and carrying out drawing processing of the cold-rolled-steel-plate material at the shape of a 
can of a closed-end cylindrical shape, nickel plating was performed, and the can in which the electric 
conduction film which makes a graphite a principal component was formed was used for the inside. LIS 
specification LR6 type (single 3 type) alkaline cell was assembled like the example except it. 
[0017] About each alkaline cell assembled as mentioned above, the open circuit voltage (n= 100 averages) ten 
days and after storing for 60 days, a short-circuit current (n= 100 averages), and amount [of hydrogen gas 
underwater decomposed at 60 degrees C, and uptake] (n= 100 averages) was investigated for the gas inside a 
cell. These results are shown in a table. 
[0018] 
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[0019] If an example is compared with the example 1 of comparison, a difference remarkable to degradation of 
open circuit voltage will be accepted by 60 degrees C and 60-day storage, and a remarkable difference will be 
accepted also in the amount of hydrogen gas 60 degrees C and after 60-day storage. Therefore, by having 
formed in the inside of a can the electric conduction film which makes a graphite a principal component shows 
that the dissolution of the tin from a nickel-tin alloy layer was prevented, and the effect arose. 
[0020] Moreover, if an example is compared with the examples 2 and 3 of comparison, improvement in the 
short-circuit current by the nickel-tin alloy layer can be checked, the difference with the example 1 of 
comparison which does not form the electric conduction film in a can inside clear-comes out 
[0021] 

[Effect of the Invention] As explained above, the alkaline cell of this invention became what was excellent in 
high capacity and the super-heavy-loading property, and was excellent also in the storage property by having 
added improvement to the container. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the alkaline cell which inner-**(ed) the power generation element in the metal can of the closed- 
end cylindrical shape which serves as a positive-electrode terminal As the above-mentioned metal can, a nickel- 
iron diffusion layer and a nickel-tin alloy layer are given to the side which becomes the can inside of a cold- 
rolled-steel-plate material base one by one. The alkaline cell characterized by using the thing in which the 
electric conduction film which makes a graphite a principal component was formed on the nickel-tin alloy layer 
by the side of a can inside after giving a nickel-iron diffusion layer to the side which becomes can superficies 
and carrying out drawing processing of this at the shape of a closed-end cylindrical can. 
[Claim 2] a positive electrode - a mixture - the alkaline cell according to claim 1 whose inner rate of graphite 
addition is 8% or less 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an alkaline battery whose properties are not 
deteriorated during a long time storage by improving a container of the alkaline 
battery . 

SOLUTION: In an alkaline battery produced by filling a bottomed cylindrical metal 
can, which works also as a cathode terminal, with an electricity generating element, 
a metal can manufactured by the following steps is used as the metal can: forming a 
nickel-iron diffused layer 12 and a nickel-tin alloy layer 13 successively in the 
side, which becomes the inner face of a can, of a cold rolled steel sheet base, 
forming a nickel-iron diffused layer 10 in the side, which becomes the outer face of 
the can, press-drawing the resultant steel sheet into a bottomed cylindrical can, 
and then forming a conductive layer 14 mainly consisting of graphite on the 
nickel-tin alloy layer 13 in the can inner face side. Consequently, a battery whose 
properties are not deteriorated can be manufactured and especially, the battery is 
more efficient in the, case the graphite addition ratio to the cathode active mix is 
controlled to be 8% or less for high capacity. 
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